Structural comparison of two nontandemly repeated yeast glyceraldehyde-3-phosphate dehydrogenase genes.
A hybrid plasmid (pgap63) was isolated which contains a second yeast glyceraldehyde-3-phosphate dehydrogenase structural gene. The complete nucleotide sequence of this gene was determined and compared with the primary structure of a yeast glyceraldehyde-3-phosphate dehydrogenase gene (pgap49) which was reported previously (Holland, J.P., and Holland, M.J. (1979) J. Biol. Chem. 254, 9839-9845). Based on the restriction endonuclease cleavage maps of the isolated segments of yeast DNA which contain these genes, the two genes are nontandemly duplicated. Greater than 94% of the nucleotides within the coding regions of these genes are homologous and the polypeptides encoded by the two structural genes differ by only 15 amino acid residues. Both genes have the same, highly biased, codon usage pattern and neither contains intervening sequences. Approximately 100 nucleotides adjacent to the ATG initiation codons and 130 nucleotides beyond the TAA termination codons are greater than 70% homologous. Structures within the flanking sequences of the genes which are potentially relevant to transcriptional and translational control are described. Several sequences (8 to 15 nucleotides in length) are repeated in both the 5' and 3' flanking sequences of the genes in a noninverted fashion. Finally, a rapid procedure for the isolation of spontaneous deletions within hybrid plasmid DNAs is described, as is the isolation of a structural gene deletion in pgap49.